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(54) ON-VEHICLE TRANSPONDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the on-vehicle 
transponder which can prevent the operability of an 
input means from becoming worse and the 
communication state of radio transmission and reception 
to and from an interrogator from deteriorating. 
SOLUTION: The on-vehicle transponder 20 is installed 
on the dashboard 11 of a vehicle and has a front surface 
25 where a ten-key 25a is arranged and a back surface 
27 where an antenna 35 for radio signal transmission and 
reception is extended inward, and this transponder sends 
and receives information signals to the interrogator 
installed on a gate over a toll road where the vehicle 
travels through an antenna 35 while inquiring input 
information from the ten-key 25a, and performs a 
payment process for the toll of the toll road according to 
the information signals; and the back surface 27 is 
slanted while directed to the windshield 13 above the 
back surface 27 and the front surface 25 faces the 
driver of the vehicle and is extended to over a plane 

crossing the direction of the sight L almost at right angles when the driver views the ten-key 
25a 
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A:'3#SS:MS-ri>l^iO|M^:^ritItc«L-Cl»Sii3c-fl.S 

±i>zm^-ti> X d t,zmm^tix\^^^ . 

[if^JH2] m9iy\:!yh/f^xti±:f3t>^T:}}i>zm 
ti,z-:>tixmsmm>f>m^i3^tm izmiLxmm. 

^ti, mUm'^mmii. miyt3yh:ff'9XlzMLxm. 

w-n^j:m±izmtE^i x 6 tzmm^tix \>>^msm i ib 
[ 3 ] ^i'-^ < 1 1 m^^mmmm>izm^ 

iojtatc- mMm^mmi>zmi-xm^m.^ti. mmx- 
mMyt3yh^yMzmtsmmi^izm^$tix\,^^ 

im^m 5 ] mmmim<^MMizmm^timiAti^ 

[00 0 1] 

cr)^i9mi:ndmmimmzmtt i>co-cj>s , 

[00 0 2] 

ifi,Zkti^X'^, ^cofztb^tXU. MS%cr,mmi,zXh 

mmm.comM'^. ju^^:x^-<yt^i, m^ff^m^mz 
x^Mmm.m<^mmi:'p't^k tfzmmmtmm^tLX\>^ 
t*»L. *f4ii8st=fcv^T«i, mmcowm^fr-ox 
i>. mnm±u^cr>y-h^mm-t^^.<r)mmizx m 

±mLf::mmmx'i^im^+^izmm-tt wiM-^-c v^^r 



[0003] bz^x\ ^nmmcr>m^mizisif:t>mm 
f*j»c^#mt{±. mnmm>mmcows. mm 

h^.m-ox, mmco^<(o^mmmx'i,i. -^mm^ 
izmmtzAn-y-hTmnm^^im*). 

^T'otmiz^iomn^^mny-hco^mizmL. m 

[0004] ::com±iR^^n 0 tzisb^z-mmit^Qy'- 
mwi>i. k . ^<n^ti»wmnmimt/xmmi j: 0- 

VX'Mm^»M^^h'm^iim!^c^X\ «*fl<F5:»^ 

[000 5] ±aiL/::#a<^*fff*>^>, Apy-httfj 

^h^\,znmLx^McoMm^m'^^-h^(:>mm-i>k^ 

\,z^ aiPy-h«0«rr.m*>^.cOig^ffifRS:S{tJXo-C, 

\m^tM±mLim'mwiz%m^'txii^ . 

t)^m^hKX\^h, Z.<r>i.d^j:fA-^m^W.^k-tfHf. 
APs i±SP<7)My- h tcfc(t-&ff*<7)iej'Stt*s^< * 0 

mmm<r>mm^j:mmm^±.x'4m<<z-:^m:mkm 

COOOejfci^ST. HfllflC^Stc*S^««gi: LX 

■tiMmmmi. fm^^^mnw^^m^miommzi^ 
5m^mt^ndcox\ !m^cr,:^m^^^mLxm^i- 

^su-^os^^ I c*-H*imv^^jixs„ ztiiizmt 
T, m^^co:$:mzii. ic:^-v^comm(omu.. m 

tflSrff ^ U-r^-f rJ'^. Z(0^)-y=7-iSiiZMLXl 

{3. mMz i.i.^^thxmm^m'mcn^T-iEmm^Wi^ 

[ 0 0 0 7 ] ^ BirlBjifi«9g^®fi1sf#«o«»:3!!ia 
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Mfi, mdrry^-'^f ^ x-ri^^ miM.^fihm.wm 
[ 0 0 0 8 ] i: wvm<^^fm 

>itii«[*j-t-&Wffi7 4**. F^igBtcryx-^ (las^-tj- 
mzm^^tix^^h. tfz. !mmo<^mMm7 5i,z 

it, I CX?-K8 0»ScfflO;^O«y h7 6*^{t^>nr 

V^^. -eLT, ;<7)j;ofcm$*lJ^ijS¥l§7 0{i:. H 
7(;^^t"J:9{c. lc07oy h;<f9^9 3cO±gB 

[ 0 0 0 9 ] t i ±a L/tif$'Hlf;:fcftl.iEii:t§ 
7 Oc^m&XU. mrM7 1 ^S«R«*iJ,±(f 
l.;t«6ry=^f-7 2<0*lf^Srffv^'^^,<, tt:. nim 

com-^UimffJ^mmi.h'O . yx:iyh:^yX9 3^cr) 

[00 10] 

{^mfi^imLSi^b't^WmM^Ltziio^z. 

i'A*-- Yi.i.zm'^^-^tm.-ti.m^i.zu^ mmMi^zx 
wm<7iw^\,z-m-hm^. miiz^<r>m^ 

\Hm'^mM^ii^(r>m'^yxiyh:^'yx^zm^'^A,x'm 

<E#cOffi#«»(f t^/ij^v^ipt^. r-yxj-^-Ht: 

CO 0 1 1 ] *l%H^{ifufE»t»{=ffi;^^^n7tt><7)T\ 
^%mco^i<r)nm±. 'fy^~WcoX:)]^m'(^cr,X 

b comx-wmm^cTimmiz x h m^m^m \ c<7)mm 
m^imzmnm±co^immi'€om^mm^^i,zi^ 
mrttiz'^tzo. xzh^mcomi^i^crmif^. m^^b 

x't^mmmm^^i:im-ti>zbi,z$,:^, ttz.:^m 



[00 12] 

[iiM^flf;^-rs?t:a6<7)#s] ffirifimiioawsr^^-r 
i,tz)^^9tm\±. MM(r>nmzm.m.^ix. x:h^wm 

o y H7y5Xio:^ritiS-flt6i-r J: d mff tt 
B5ieaf^®{±. msSMmcow^iizm^im 
mmim^K-n^m:m&-rhn<nimk-jimzfiLx^ 
w^-thm±.\zm&:t^xr)\izm^^tix\^h:ib^m 
mb-fh. 

[0013] mm^2^m^i:im,'tht:tb^^ 

xmmm^m>hm^-h>h^%i,zmmLxm&-^K. m 
ffiiMSMM**, miy^yy-yif'^xiznLxvsp^^-^jm 

tc. *igBj{4, 'j'-^j:<bi>mmk^mmim^kzm^ 

X'mmy^yh;^y x^Kicommzm^mm^n. im 
X'miy^yh:ffyxizmtsmi}^es^i>zm^^tix\''^ 

ler y^i- b mimmm^b (Tymzm^^n h rtg?^^ 

[0014] *|ga3tcj:^xi4', A;^#ScOffiB$til.« 

cowm-nmziciL.x^wmtmm^'f\,ziEmi^< ^ t 

n^j:^\.z^'o:ibti^«imb^j:h. L*>t, l^IfflUJcTi^ 
T-t-^ffii^ L/cjMgflffi*^', yxiyh:^yxx'i^^mm 
ip.^i^±.-n(nyxiyv:^'^xcr,-1i\^^m^-tttz^. W 

^mrmzr^-^xMiKm^^n. znizx*). ryj-f- 

[0015] :7n>-h7;?'9x*i^co±:^r*^(?>T:Sr 

:L<nyuyYij^x\zn\.x^^tm^^z^^ 

^^m^'^'^hz.bx. yr:iyv-^yx\,zm^^ihtm 

btuh. 

[0016] 'tfz. i?.Wmzi.fi\,t. i!'-^< b hm^^ 
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^mizftji'fxmm.^titimzx'o. ^i^mizmst^ti?> 

^^MMlzXhimii^mco^<^m^ Olio's: miz J: iom<z 

i:m&mzm&-rt ztT. z<r)m<mizi>[-yt^m^^ 

srRejjif § c: t t^mt ^ h , 
[0017] ttz^ :^^mizjitni. mimcoi^m(,zm 

mi,zm^^tii,Tyr-i-tcomi,zms&^ixhp^^^m 
(=s m,mmi^m<7)'mm¥fi^mm-ttztx\ i^gpco^ 

roo 18] 

m'^\'^xmm-t^. miii:^^mcr>-mmBmi,zi^^m 

mms^coMMizn-thsm^mRz/mnmrns^coif^ 
^m^'t-mmx'^^-nmmx'h * « 
[ 0 0 1 9 ] 0 1 f^^m^ 1 x^'tmm<^mmzii. 

1 ItfOlt^rWi, ±^r*^<iT*(c:M.S(3-:)tiTWlc75 

1 ic7)i:®i 1 atcw. ^mmmi,zmtm^^^ 

a*S|il&*¥t=Mft-r& J: -3 tcr 'y i^A^J?- H 1 1 ifimm. 
^tiX^^^, 

[0 0 2 0] BUifiiB^S2 0«i, I12t^^-r<j;3t, ^ 
M««*<0«»*ML±Sr{iMifcSiir!tT:5^-X2 1 

t , >! coTc/-;^ 2 1 ±i,ziszm$ti^^m^(o±y--x 

23timtX\>^&. B9lBJiir-x2 3{±. Ji:fr{C[*lA- 
0 l,z-:>tixmMzm}5:th^ o \>zm^Ltiim2 5 
Wmi.zm%) St/WH2 7 (3M^fiffl{3lsa) BgH 
«»«<0liffl29, 2 9tS:*L-Ci3 0. WiBtt[BD2 5 
fc»ffl2 JcolMifo Ui«-&LTV>&. 
[002 1] l>rlEBgH2 5«Tgi5gP:^(^{i7^>'df— 2 5 

xri^^f 2 5b*51i!|g§ft, 7^y=¥-2 5aJ:0tT* 
ObuB2 SSB^tJi, I C;^-H4 Oifttfflco;^n.y h 

2 5c*ijg«§n, zc^mm25ii^ mim<osi.-h^ 
^i:^a^vxmtim^mcomi\>-^^i,zm^^tixi^ 



Bffe^tC^-fe^n, »^t<ii, iS'-yi^A;K-Hl Ico 
±H1 1 ai:(3I-fetc^$^x§^ j^^ H2 4J5lffl1f^ 

5 0 ji, jtEg^ 2 0 c^mmstm t vxi.T'my-x 2 

1. 2 3i:r yi^j.-tN-F 1 1<50±M1 1 a ttCj?S*«-5 

[0022] trriEje^n 2 0 <ortgi5{=«. 0 3 t=^-t J: 

■5{=. |!rlBT^r-X2 liO«B2 2XZ/ltffi2 5{Cvf}o 
TU>^'yh^IfllgSS«3 1. 3 3*i^n-?-iX®i£§n-C 

v^^tJ^tc. c:*x<i>liISI»K3 1 , 3 3J:0i>^<o^ 
Ufyy-y hXhV yy°Ty r-i- CO J: o^ryT-i- 3 5 

*^B'jieTO2 7{c?s-3-c®is^/iTi->i>. mieiflissss 

3 Iffiei C;<f-H4 0fc«f SfffgtfOS5i0!ai 

ffl<?5U-r9-Y^'3 7WII^$#lT*3i?. -rcOU-^- 
5-^ i^' 3 7 it^ BUia^n 'y h 2 5 c {CBStfUII^^ 3 1 
SWt=E«3^lTV^S. S^t:, iiieilI»aHg3 3Wi. 
7->-=¥-2 5a. m^T^Xy'U^ 2 5hRX/^<7)\iy 

ea-^'3 9Ws^s^T.Tv%€,, ^i^iz. mimm^ 
m3i, 3 3bryf-i-3 5tX'm&^ti&m^coE.n 

mjm9Mimi^-t?>mM^^b txcr>a^s9tmsLBT 

[ 0 0 2 3 ] ^LT, :mmmmcom^^2 0{i, T^^ 
-;^2 HII*>^>r>yS^A*;-h'l icoJiHl 1 a±{CJ8 

aL-^c«®T. m^<7)imLi,ziPtLxm.^-ttm[^i,z 

mm25i)m^t. 7nyh;>y^xi 31:B&TfT 

^mmzi^m 2 1 im^t j: 0 <,zmwL^ tix\^h. 
[oo24];coj;-3 izm^^fifz^mmmcrtm'm^ 
2o«i. ^m^&mwthiiz'^fz'^x^ xx3^),v25ci)^ 

U~^9 A^31\,z\ Cfj- H 4 0 SrJf A M^f 

^X7'lx-f 2 3b<7)*^^5|iSL^*»'^>x>-^-2 3a 

r C;«?-K4 0 JC»#a*/XTV->'5HgiiE##i:-& 
icLTtil-^t, ::£7) I C;<?-F4 0iOiE«<?0<Sffl*-C J) 
StcDtLT, IC;^-K4 04'i0^ft^X«if^^li'fflf 

[0025] ^(7)f*. H4 J: d {C. 1 ;<)i^^f4 
jtSScOAP-^tHPcO^Ef^Bf 5 0<oy- h 6 0 ^Mii-r-?. 

V'f ^onybV-^'3 9*«. >rcoy-h60iO 
±|[P(cieiaati:^cKPp1^6 9 i:coraT'*!E^«(;: J: l.tl^3ll 
Sffl^Sltf «P3S6 9 (CjIft-rS^M 1 <^*« 

(affff^#:^±cO) ffilSi:, «r".1S6 9*>(i.iSfl$ti 

&AP^aiP<?D«^0ttfma,t;;ji?TS:^tffgSr»i=. i 
c*-h'4 o\.zm^'iLt.ixx\'^h^^mit\m-mmk 

[0026] mz. 'i!^mzr>\\xmm-h. im^tzx 

■31=, JC§f5 2 0Sr-?-<?3Ty-;^2HB!|7&^(i,:J'->y$^A--l^ 
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~ H 1 1 (D±m 1 1 a±izmm-^ t . wmcoumi^ 

[00 2 7] tfc. F*llffJtTyx-^3 5^Si§L/c=tffi 

mm-t^, :icofzib. Mr'nn6 9timm$tifz^mm^ 
jiioy— h6o ^mm 1 s ^tc , wffl 2 7 

raS6 9«S:liejt|1ij-r^^Kr^*i:W l cO^fr^lSjtc 
»-oT;^<^'9, ZtlizJzK). r>"ri-3 5<50SrraS6 

coo 28] i^^. jm^2onmm2 5im^ff)WSi 
nzMLxm^i-^mmzm^-ttzbt^i^. r-yi^j. 

F 1 1 1 1 a (c*f-r «. jE^gs 2 0 mm 2 5 
co^-tnmt. y -y AsK- H 1 1 mmiTf^iziniri, 
m^^2ocr)wmimi'zmtx^^ti^. zcom^t: 
im:mi,z?sk-tmm 5 r j> 0 . mfppi,±ms:m<^mM. 

OtirJ^-y^-a^K-Hl 1C7)±®1 1 ai:7DVb;^r9X 

1 3kcr)^AX'hi>o 

[00 2 9] icDHStC^-riatC. 3£jSO*>^><XI|{C 
m^PI>Z'^<XdiZ^-y>':x7f.-}<l 1<0±M1 la 
±lC*>{tl.JC^tl2 0<7)«sa®iFJfM l--M9^-r^> tx 
=ff<t, ^^XfcjEEtT, Ji(5^ts2 0cOBUffi2 Str-yj^ 
J. /-K- H 1 1 a i: <7>^d:-tnm0 1-0 9 **/Jn$ < ^rS , 

-f-LT, ^Ss2 oizf'i-^mi^mmm^tix . ya 

yh^y^;^! 3{C^of^jE^^2 0 co«{c J: 0. 
<,7Dy 1 Scoiti:: ■5fflHcl3!?i:SS2 0*»$>-S J: 

-N9ii. #iia@i»fPl~P9{;^>fjCUT, 3S^SO*> 

(^^miz^mz^-oxnK . 

[0030] ±i6L7t#*S#tiFJfN 1 -N 9i7)E^^2 
0<55««2:7ny 1 3|gt(cMIS«7&il,l.« 

±TMzinf^±^<^mm^»^^'t'^m2 7^ 

miltyy H 1 1 (0±m 11 at H-fe 

x'h&m^izm'&^tix\,^&tziif)^ z(o±mi 1 ate 
mixifm2 7^^<r>mmii^b'M.t-r. m^mm25 

^-i^comimmt hztt^j:^. si^coje^s 2 0 cottr 

[003 1] H3>f>{=««i^T-^L, fio, m 

5 4'tfO:&gtBliFJf M 1 9 c7)JE^tg2 0 t::-eix-f tliK 

1 3(=i£V^BW2 5«iSia5^*»^>*i^Pfc|*I{tT, ifE2 



SSrMSLTiiV^. ^icOJ^-^, 7o>-h:>!?'5Xl 3^ 
L{:^;i^aHl(^|frM2 5gp^tfO±T«^{i, HStc^^ 
•riot;:. #aK®F;rMl— M9(cfe(t-i>K^^2 0co 
miS2 5t^' 'yi-A-K-Kl 1 ai:«^-r^lS(9 l—fi" 

MiFJtM 1 cOiS?i:|g2 0 lC«JE5t-'?.^«®Flf N 1 <^^ft«5 
< . P (CS i) j5v ^KSSiFlf M 9 c?)jS^S 2 0 (c 

[0032] ta!-p-C. ia3 4'fc^^t-JFiE2 8tfOMtbft$T 

3osofcfttifiv^iiaeimMiti8a-r&i£?i:#g2 

M9(Ct8g-r«.JK^^2 0(it-S<T?^tJ>. -f-LT, C 
C0a28-C'7n>'h;>y5;^l 3(CBgtf±®2 8a{±. W 

ffi2 7tR«{fc. m{^r>yi'A.■^^-^-l i<r>±mi 1 

[0033] zcox 0 {c. 3f:Syt?e»c^Jtes:#g2 oi;:J: 
tlif. »Wl<or-y5^A;Jf-Kl IfciaBSn. -fydr 
-2 5 a*s|efS?*il,Mffi2 5 fc^lSfi^iM^fifflcor 
>'x:>-3 5*Sf*li!ltffii5$ii|,#ffl2 7i:^*L, Bote 

1 *^'^tft-^*f43iK±coy-h 6 0{3i§i:§/x7t«ra 
n6 9tcomx'mmryr"f-3 5 ^ifYbx'^mm^?:m. 
^mt. z<omm^imizms^mmmcomfm^cr> 

mmm 5- -3 mmmm^n 2ox'h-^x. mnswm 2 

7Ji. mi.Mmic^ytiyh:^'^Xl 3-CtfiieWB2 7 

izmmLxmfS.^ti. mmm2 5i,i. mimmicDm 

^l>zm^mmm'¥mj^P^^h-mErry'^'-2 5 aS: 

m3.-t?>'^(r>imL:ffmzM Lxt^ms.-t^ m±izmiE 

[0034] z<^/iib. 3a«E**i^p*>^>mia7^i^df 
- 2 5 a srffifgt- s mizmm 2 5 ^^iems- fni< 1 1 ^ 

U-(25h cr,m^^M.^d:ti^^'ry^-2 5 a J-^ifrT^ 
UtijK'^ . x^^- 2 5 acomfP^coMit^m^'. M 

^izk^x&^n^^mizm^zbi/ix'^i. tfz. 

i!lfcryx:>-3 5 ^®ISL/cWB2 7*>'^:tf0lf®2 7 J; 

ras6 9mm^titz^mmm<^y~ heo i 

mm-t^mJZ. WH2 7*i«ra^6 9(H!l^Bgtg|6l-tS^ 

*t»-rs i i: tfix$ . 6 9 1 <7)^TiT 0 
[0035]$ <i>tc, ^^m^wmxii. Buffi2 5c7)±ja 
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IB2 8c7)±®2 8aS-Bffe*{C»fe-ri)CtT\ C:cO± 
ffi2 8 atC^f-*^^f*]3K*lTO§tl.3tlS^O, j|ft2 8 a# 

[00 36] ^SlifcWcitltf. xi^^-2 

S^M^-rVxri^-Y 2 5b*Wi^3>^l-l.|fiffl2 5^, 

€JSSr«*&-r&#3|gm?fiBT$rlRW^S«mi: LJt. 

[0 0 3 7] i^, Wffi2 7^JfE2 8<?)±B2 8aS-BSfe 

iZ^h-^XBMComzmtxm^LXhX^K tfc^ [Bl 
f!»«3 3tr>'x-:>-3 5i:T'«^5nS«:ft(?5=^e 

^ccortgp^rast, m3'^mBT^mm-r^mm±^ 

[0 0 38] !mm<r>yvi>h:^^xi>zmtsm^m 
;^co«,«*aMTii . mi^zmm. L^j:<xhx<. isi« t . 

mxii. m^mmxyr:tyh:ffy:^^*)cmmz. -m 

mmiz\ti]ifxmmLf^miimmLxi:>j:\,\ ttz. ry 

f-i-b m^WLb <r>^l,zm^^ixh}^U^{zW&mk 

'-mvxhx^^. $^>t. ^mmt, i-^commwMX' 

KB^Ljts yuy h:^yxti^±1ji)^ii,TU(>zM^ol,Z'Z> 
il'Cjl(£«*»^>aE |6l#(cll»^LTV>2,»|5ifcR|^> 

•f, mtiihyy ^'^l^-y^X:^~mcoy'nyh:^y 

:^ti^b\ ma. ^Kmrn'^i'mmzmm-^mmizm 
wtti>!mmizi>mm^mTh&, ^lx. A:fj^miz 
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